This paper analyzes interest rate spreads and margins in banking in Bangladesh for the period 1990-2008. The application of the Arellano-Bover/Blundell-Bond dynamic panel regression model to a panel of 43 banks for the period 1990-2008 reveals persistency in interest spreads and margins. The model also identifies that high administrative costs, high non-performing loan ratio and some macroeconomic factors are the key determinants of persistently high interest rate spreads and margins. Persistently high spreads and margins in old private banks (established before 1999) are attributed to a certain degree of market power in the post-liberalization period (after 1999). These factors together imply a lack of competition and efficiency in the banking sector of Bangladesh despite financial reforms.
Introduction
Financial reforms and liberalization should improve efficiency in the intermediation process. The interest spread is expected to decline over time as liberalization is accomplished and the financial sector develops. The impact of financial reforms on the commercial banking can thus be better reflected by the behavior of interest rate spreads (IRS) and margins as these are key indicators of financial performance and efficiency of a banking sector. If the spread is large, it works as an impediment to the expansion and development of financial intermediation. Like in many developing countries, interest rate spread has been perceived to be high in Bangladesh since its independence in 1971. The average IRS was estimated to be Ahmed and Islam (2006) and Mujeri and Islam (2008) have highlighted some aspects of interest spreads in Bangladesh. This paper attempts to improve our understanding of the spreads and margins in Bangladesh by analyzing: (i) a long bank panel data covering the period 1990-2008, and (ii) time-series aggregate data of interest rates and loans/deposits. A GMM dynamic panel regression model, Arellano-Bover/Blundell- Bond has been applied to the data to identify the determinants of spreads and margins as well as their persistency. Moreover, this paper analyses long-term behavior of interest rates by employing the Vector Auto Regression (VAR) technique and the Granger-causality test to the aggregate time-series data. Data are collected from commercial banks' balance sheets and income statements that are available in the repository of the Bangladesh Bank.
A wide range of studies identified that large spreads occur in developing countries mainly due to high operating costs, financial taxation or repression, lack of a competitive financial/banking sector and macroeconomic instability (Barajas et al, 1999 , Chirwa and Machila, 2004 , Beck and Hesse, 2009 ). These factors can be summarized into four broad categories: (i) the risk factors, (ii) small financial system factor, (iii) market structure, and (iv) macroeconomic factors. Analyzing these factors, this study finds that high administrative costs and high non-performing loan ratios are the main determinants of high spreads and margins in Bangladeshi banks. Market power, which was attributed to the state-owned banks (SCBs) in the pre-liberalization period, has been gradually shifted to old and big private commercial banks (PCBs) in the post-liberalization
period.
An important contribution of this study is that it applies the Arellano-Bover/BlundellBond GMM dynamic panel regression model to capture the persistency of spreads and margins by including their lagged values. The results show that both lagged spreads and margins are significant, that is, persistency is an important factor in determining the spreads and margins in Bangladesh. The persistency in spreads and margins, in other way, captures some unobserved characteristics of the banking sector such as managerial revealed preferences, their risk-aversion motive as well as corporate governance problem.
Another interesting feature of this study is that some contrasting results are obtained in explaining factors related to ex-ante interest spread and ex-post interest margins. While bank size, capital ratio, bank rate and tax rate are not significant to interest rate spread, they are significant to interest margins. These findings are consistent with some cross-country studies (Beck and Hesse, 2009; Demirgüc-Kunt et al., 2004 ).
In addition, aggregate time-series data analysis reveals the fact that spread is sensitive to deposit rates, not the lending rate, meaning that any shock to spread eventually transmits to the deposit rate. This finding suggests that recently imposed control on the lending rate may not help reduce the level of spread in the medium-to-long run as envisaged by the Bangladesh Bank.
The paper is organized as follows. Section 2 provides a survey of literature on interest rate spreads. Section 3 provides an overview of the banking sector of Bangladesh. Section 4 provides a discussion on the behavior of spreads over time. Section 5 discusses about data and variables and Section 6 provides an analysis of the determinants of spreads and margins using data of a panel of 43 banks for the period 1990-2008. Finally, Section 7 concludes the paper.
Survey of literature
What are the determinants of spreads and margins? Does financial liberalization decrease the level of spread? These two questions are addressed in most of the studies on interest spreads. A list of studies on the determinants of spreads is given in Table 1 in order to make a quick regional and cross-country comparison. Beck and Hesse (2009) summarize the findings on the determinants of spreads and margins under four broad-based views. First, the risk-based view encompasses some systematic differences across borrowing sectors and deficiencies in the contractual and informational frameworks driving high spreads and margins. Factors such as the bank size, capital ratio, bank liquidity, operating costs, nonperforming loan (NPL) and non-interest income are identified by some studies as the determinants of IRS. Second, the small financial system view focuses on the fixed transaction cost component of financial service provision and the difficulties in exploiting the resulting scale economies. Some studies assess this view by looking at the market share of deposits and/or loans.
Third, the market structure view focuses on the competitiveness of the banking system and the effect of privatization and foreign bank entry. Market concentration ratio is often used to capture monopolistic competition in the sector. Finally, the macroeconomic view focuses on exchange rates, interest rate policies, inflation rates and GDP growth as driving interest spreads and margins in the banking system. Honohan, 1999; Fuentes and Basch, 1997; Denizer, 1999) , some other studies find the opposite scenarios (e.g. Barajas et al., 1999; Chirwa and Mlachila, 2004 Therefore, it appears that more country-specific and cross-country analysis can contribute to increased understanding of the determinants of interest spreads and margins.
Financial Reforms and Financial Sector Development in Bangladesh: An Overview
The formal financial sector in Bangladesh, as in other regions of the developing world, percent. The expectation is high on the banking sector as Bangladesh is envisioned to be a middle income country by 2020.
Prior to reforms started in the 1990s, banks were mostly government-controlled and political imperatives were consistently given priority over commercial viability. Competition between banking institutions remained stifled and banks had little incentive to develop their activities. As a result, the institutional capacity of banks to manage the systemic and idiosyncratic risks in financial systems has failed to develop sufficiently. In part to remedy these problems, Bangladesh underwent financial sector reforms in the early 1990s. These reforms, which were part of a broader set of market-oriented, often donor-led reforms, generally entailed financial liberalization and institutional reforms to prudential regulation systems and distressed government-owned banks. They have succeeded in limiting the scope of government intervention in the financial sector and in strengthening prudential regulation of financial institutions. Mostly, however, they have not succeeded in significantly deepening or diversifying the financial sector.
In fact, competition has not increased significantly and the banking sector in Bangladesh still appears to be oligopolistic. With liberalization toward a market oriented interest rate policy under the Financial Sector Reform Program (FSRP) in the 1990s, the banks were allowed to set lending and deposit interest rates within bands set by Bangladesh Bank; later the bands were removed allowing the banks to set interest rates along the lines of market conditions. Finally, other restrictions were removed in 1999 enabling the banks to enjoy greater flexibility in setting interest rates. As rates remained fairly stable ranging between 5 and 6 percent during the period under consideration, but fixed deposit rates showed an increasing trend. Despite high interest rates, non-interest income (e.g. commission and fees) is substantially higher for Bangladeshi banks, particularly for FCBs ( Figure 2 ). This high non-interest income may lead banks to continue with high spreads and margins.
To understand the market structure, the market concentration ratios are estimated by the Herfindahl-Hircshman Index (HHI) for deposits and loans, which are plotted in Figure 3 .
Both indices indicate that market power has been gradually shifted from SCBs to PCBs after liberalization. After 2004, PCBs concentration ratio for loans and deposits has crossed SCBs ratios. Since the PCBs HH index hovers around 4000 in 2008 with an increasing trend, a monopolistic competition is expected to prevail in the banking system of Bangladesh.
Understanding interest rate spreads in Bangladesh

Interest rate spreads and margins
The interest rate spread or margin can be defined in many ways. In a narrow definition, the spread is calculated by taking difference between the weighted average loan rate and weighted average deposit rate for each bank and each year, where the weights are the relative amounts of loans or deposits contracted at specific interest rates in the respective year and by the respective bank. Under a wide definition, the net interest margin is defined as the difference between total interest and commission received over total earning assets and total interest paid minus fees over total interest bearing liabilities.
Estimated spreads and margins are plotted in Figure 4A and 4B Table 5 provides a correlation analysis between spreads and its components, such as deposits and loans. Before 1999, the spreads were found to be positively correlated with the loan rate and negatively with the deposit rate except for SBs. After 1999, in the case of PCBs, spread is found to be positively correlated with large loan and working capital loan rates but negatively with savings deposit rates, leaving fixed deposit rate uncorrelated. In the case of SCBs, spread is found to be correlated (negatively) only with savings deposit rates. For SBs, IRS is perfectly correlated with large loan rate. An important implication of the correlations is that any shock that results in an increased spread will probably raise the lending rate of large loans or decrease the deposit rate. This is consistent with the characteristics of banking in Latin America in the 1990s (see .
Correlation between spreads and loans/deposits
The behavior of spreads across time and across banks
The variation in interest rate spreads is found to be larger in PCBs than in SCBs with an increasing trend, particularly after 1999 (Table 6 ). Though the variation over time is less than 1 percent, an increasing trend of variation in spreads after 1999 can be explained explicitly by financial liberalization measures.
Long-term behavior of the IRS
From the analysis of correlation and variation, it is not possible to understand the long-term dynamics of spreads. Therefore, the Granger-causality test and VAR analysis are performed to understand the long-term behavior of spreads and its components.
Granger-causality Test
The Granger causality test refers to the effects of past values of one variable on the current value of another variable. The purpose of performing Granger Causality test is to examine whether the change in spreads is associated with deposit rate or loan rate as well as whether respective interest rates are sensitive to interest bearing deposits or loans. Table 7 (Panel A) presents the results on Granger-causality test for spreads and deposit rates and Table 7 (Panel B) presents results on the causality test between spreads and lending rates.
The results indicate that the change in spread is associated with a change in deposit rate, not with a change in lending rate. This implies that any shock to spread is supposed to translate to deposit rate in the long run. An important policy implication of this finding is that any ceiling on the lending rate, which is now in place, may not help reduce the spread in the long run, albeit it may work in the short run. Table 8 shows that the amount of both loans and deposits does not matter for their respective interest rates. This could be an indication of non-competitive structure of the banking system of Bangladesh. Moreover, the insensitivity of interest rates with the amount of loans/deposits helps banks keep interest rate spread persistently high. This is an indication of a small financial system with lack of depth and alternative saving/lending instruments.
Impulse Responses
An impulse response analysis with the Vector Auto Regression (VAR) is shown in Figure 5 . The forecast error variance decomposition tells us the proportion of the movements in a sequence due to its "own" shocks versus shocks to other variables. In Figure 5 , Panel A
shows the movements between deposit interest rates (ID) and lending interest rates (IL) and their response to each other. Considering 1990 as the initial year, it shows that after 2000 any shock to IL has almost translated to ID as their convergence is rapid. This leads to the conclusion that there has been a tendency among Bangladeshi commercial banks to keep the spread unchanged. Moreover, Panels B and C show that the amount of loans (LLOAN) and deposits (LDEPOS) is not responsive to respective interest rates. This indicates that any ceiling on lending interest would therefore contribute to the reduction in deposit interest rates. The aggregate data analysis indicates that the money market has not yet turned to be competitive.
To summarize the findings of this section, any change in spreads is caused by a change in deposit rates, not the lending rates (long-term perspective). After 2000, any shock to lending rates seemed to be translated quickly to deposit rates 5 . In addition, the amount of loans and deposits is not found to be responsive to their respective interest rates, indicating that banking sector in Bangladesh is not competitive in a sense that they are not competing among themselves for deposit mobilization as well as for exploring lending opportunities.
Data and Variables
The bank balance sheet data of 43 banks for the period between 1990 and 2008 are used for the analysis 6 . An unbalanced panel of commercial banks' interest spreads is used to identify the determinants of interest rate spreads and margins in Bangladesh. Explanatory variables include variables representing risk factor, market structure, small financial system, and macroeconomic factors suggested by the literature.
The factors that may reflect risk-taking behavior of banks are the bank size, capital ratio, bank liquidity, operating costs, non-performing loans (NPL), and non-interest income.
The logarithm of total asset is used as a measure of bank size. Bank size can be a proxy of inefficiency if it is not managed properly, thereby lead to high spreads. Non-interest income implies the ratio of commission, fees etc. over interest income. It is likely that banks that have higher non-interest income have less incentive to reduce spread. Table 9 shows that non-interest income is about 26 percent of interest income.
Overhead cost is the ratio of administrative costs to total assets. Banks with higher operating costs are expected to have higher interest spreads. High overhead cost may result from inefficiency in bank operations that may be shifted to bank customers. Bank liquidity is defined as the ratio of total operational assets to total bank liabilities. This variable is expected to be negatively related to interest spread. An increase in liquidity reduces the bank liquidity risk, which reduces the interest spread due to a lower liquidity premium charged on loans. Capital ratio is defined as the ratio of shareholders' equity to total assets. Saunders and Saunders and Schumacher (2000) provide evidence of the positive and generally significant relationship between spreads and capital ratios in developed countries. For developing countries, if there are limited channels for raising capital, such as thin or underdeveloped equity markets, banks will be in a strong position to keep the IRS high. Thus, the capital ratio is expected to be negatively associated with the IRS. Since liquidity is highly correlated with spread, only capital ratio enters into the model.
Historically, Bangladeshi banking sector is characterized by high non-performing loans, majority given out by state-owned banks. Although private banks have on average 5 percent NPL of their total loans, the ratio is still around 20 percent for SCBs (Table 9) . Banks tend to offset the cost of screening and monitoring due to bad loans and/or the cost of foregone interest revenue by charging higher lending rates (Barajas et al., 1999) . Randall (1998) , and Brock and Rojas-Suarez (2000) find support for the positive and significant association between spreads and NPL.
The market share for deposits and loans is used to assess small financial system view of interest rate spread. The market share of deposits (MSD) is the share of individual bank's deposit in a year in terms of total deposits including deposits in banks, non-banks, postal deposits and national savings directorate (NSD) 7 certificate. The market share of loan is the share of individual bank's loans to total loans (both banks and non-banks) in a year. Both the deposit and loan share are found to be almost the same, around 2 percent. However, it is 9 percent for SCBs and 1 percent for PCBs (Table 9) . Historically, SCBs have been dominating in the share of both deposits and loans in Bangladesh. The variable MSD has of particular importance to capture the impact of NSD on spreads, as many argue that higher interest rate in NSD creates problems for banks to reduce the lending rate or the IRS. Although the market share and thus relative size can be a proxy for size, it also proxies for the relative market power of different banks. While a negative relationship between market share and interest rate spreads predicts the small financial system view, a positive relationship would predict a monopolistic/oligopolistic market structure.
Several variables, such as financial liberalization index (FLI) indicating a dummy (1 for year 1999 onward, 0 otherwise), and Herfindahl-Hircshman index (HHI) for loans are used to assess the impact of market structure on the IRS. Among macroeconomic factors, quantum index of production (QI), inflation, liquidity reserve requirement (LRR) and corporate income tax rate (Tax) are considered as potential determinants of the spreads and margins.
7 The National Savings Directorate (NSD) certificates are the principal devices of public (non-bank) borrowing for financing budget deficit. The interest rate on 3-year NSD certificate has been 11.5% while the same on 5-year certificate is 12%. These savings rates are higher than those are offered by banks. Table 10 provides correlations between the variables concerned. In most cases, the correlations between spread and employed variables show a positive and significant relationship, but far from perfect correlation.
Determinants of spread and margin: methodology and results
Following the discussion in the previous section, the regression model is specified as follows:
where B i,t is a vector of bank-specific variables for bank i and time t such as overhead costs, liquidity ratio, capital ratio, bank size, NPL, MSD, and non-interest income; I t contains timevarying market and ownership structure variables, such as FLI and HHI; M t is a vector of time-varying macroeconomic variables, such as QI, Inflation, Corporate tax rate and LRR.
In the banking sector analysis, not all firm characteristics are captured in the available data. Information on managerial risk aversion, revealed preferences, governance structure, cash flow characteristics and other relevant information may be difficult to measure. Ignoring the unobserved firm-level heterogeneity imposes the incorrect assumption of zero correlation between the observed variables and the unobserved effect. This leads to biased and inconsistent estimates (Wooldridge, 2002) . Including fixed effects in a dynamic panel that most of the existing studies on spreads did, however, is also problematic. As first identified by Nickell (1981) , the firm fixed effect is correlated with the lagged dependent variable. This introduces a bias which is substantial with shorter panels, if time-period is small (Wooldridge, 2002; Baltagi, 2005) . The degree of inconsistency is an inverse function of the panel length (Nickell, 1981) . Judson and Owen's (1999) simulations indicate that this bias can be quite large even for panels with 30 observations per unit.
To address this short panel bias, there are a number of choices. The first option is to use a traditional instrumental variables (IV) approach. If an appropriate IV is available, it can be used to instrument for the lagged dependent variable. However, in corporate finance, reliable instruments are difficult to find. Arellano and Bond (1991) suggest a generalized method of moments (GMM, or difference GMM) estimator. They first-difference the panel data and then use the endogenous (or predetermined) lagged variables' levels to instrument for the transformed lagged dependent variable. The lagged levels provide little information about the first differences when the underlying series are relatively stationary and, therefore, are weak instruments (Arellano and Bover, 1995; Blundell and Bond, 1998) . The Arellano-Bover/Blundell-Bond GMM employs additional moment conditions based on the lagged variables' first differences (in addition to their levels) to increase the efficiency of the estimation. Therefore, to increase the efficiency of the estimates as well as to capture some unobserved effects such mangers' revealed preferences, problems of corporate governance etc., the Arellano-Bover/Blundell-Bond GMM model has been applied in the analysis. Table   11 presents dynamic panel regression estimates on the determinants of interest rate spreads and margins for all banks for the period 1990-2008. It also presents estimates for the periods before 1999 and after 1999. Although liberalization started in the 1990s, the interest rate deregulations completed in 1999. Therefore, the period before 1999 represents partial liberalization and after 1999 represents post-liberalization.
Estimates for the whole period provide evidence for risk-based and market structure view and some evidence for macroeconomic view regarding the determinants of interest spreads and margins in Bangladesh. Estimates do not provide evidence for small financial system view. Lagged interest spreads and margins are found to be significant, indicating persistency in interest rate spreads and margins. In other words, persistency of spreads and margins capture unobserved characteristics, such as bank managements' revealed preferences, problems of corporate governance, insider operations etc., as well as it reflects existence of agency cost problem in the banking sector of Bangladesh.
Overhead cost and NPL are found to be positively and significantly associated with high interest spread for the whole sample period as well as for the post-liberalization period, but insignificantly associated with margin. Both the factors indicate inefficiency of the management for which the cost has to borne by the customers. For the partially liberalized period, capital ratio is found to be negatively associated with spreads. Since the partially liberalized period was dominated by SCBs, the low capital base of SCBs created some uncertainty on the profitability thereby contributed to high spreads. The coefficient of bank size is significant and negative to interest margin, indicating that bigger size significantly reduce banks' margin. If larger banks enjoy scale economies, it can lead them to operate with lower average costs. On the other hand, before 1999, bank size was significant and positive to spread indicating that larger banks have more market power which was conducive to higher spread.
Market share of deposits (MSD) is not found to be significant, lending no support to small financial system view to explaining high spreads or margins. Since MSD is not significant, expectation on more deposit mobilization with the reduction of NSD certificate rate may not be realistic as well as it may not help reduce spread.
Although financial liberalization has no significant effect on spread, it has positive and significant effect on interest margin. Herfindahl-Hirschman index (HHI) representing market concentration on loans has been included in the model. The HHI is found to be significant to spreads for all banks for the whole period and for the period before 1999, but insignificant for the post-liberalization period.
From macroeconomic point of view, quantum index (QI) of production is found to be positive and significant to spreads. The QI represents an index of industrial production which is relevant to investment behavior of firms. A positive association of QI with spread indicates that a higher industrial production increases the demand for investments leading to higher spreads. On the other hand, inflation is found to be positively associated with spread only for the liberalized period.
Liquidity reserve requirement (LRR), which is currently 20 percent, is found to be negative and significant to spread, but positive and significant to interest margin. Reserve requirements are a form of financial taxation on commercial banks, therefore, commercial banks respond to increases in reserve requirements by increasing the margin between deposit and lending rate. Therefore, it may act as a monetary policy instrument to reduce the spread.
The coefficients on bank discount rate and corporate tax rate have been found significant and negative to interest rate margin, but insignificant to spread. Currently bank discount rate is 5 percent and corporate tax rate is 42.5 percent. Particularly, tax rate is perceived to be high by bankers, which may contribute to lower margins.
For PCBs:
The determinants of interest rate spreads and margins are analyzed separately for PCBs. Table 12 presents estimates for all PCBs, new generation PCBs (those were established on or after 1999) and old PCBs (those were established before 1999). For all PCBs, lagged spreads and margins are found to be significant indicating persistency in spreads and margins. The coefficient of overhead cost is found to be positive and significant to spread for all PCBs and new PCBs, however, overhead cost is not significant for old PCBs.
The capital ratio is positive and significant to interest margins for all PCBs, particularly for new PCBs. This indicates that high margins contribute to high bank earnings, which are channeled into capital base of these banks. The bank size is negative and significant to interest margin, indicating that PCBs are operating at economies of scale.
Herfindahl index is significant to spreads for old PCBs, but it is significant to interest margin in case of all types of PCBs. Therefore, it may be concluded that high spreads and margins in PCBs, particularly the older and bigger PCBs are attributed to a certain degree of monopoly power. Financial liberalization seems to have widened the interest margins.
From macroeconomic aspects, while QI is positive, inflation and LRR are negative and significant to spreads and margins. While corporate income tax is positively and significantly associated, bank rate is negatively and significantly associated with interest margin.
For SCBs:
Overhead cost, bank size and non-interest income are found to be significant to spreads in SCBs. These factors, in other words, indicate inefficiency of the management of these banks. Such inefficiencies are attributed to several factors: (i) government intervention in loan disbursement as well as in management; (ii) highest number of branches as well as employees, which lead to high administrative costs; and (iii) poor service quality of these banks. Moreover, IRS in SCBs is partly influenced by macroeconomic environment as inflation and LRR are found to be positive and significant.
Therefore, to make a competitive environment in the banking sector of Bangladesh, there is no alternative other than making SCBs more efficient. Strong political will is necessary for this purpose. Recently, the government has made SCBs limited companies with independent/privately recruited management. However, as the government owns 100 percent share of these banks, it is very unlikely that the management could work without any intervention of the government. Hence, making these banks competitive and efficient is still a far reaching objective.
Conclusion
This study has attempted to explain why interest spreads and margins are persistently high in Bangladesh. Like in many developing countries, there is no simple explanation for the generally high level of bank spreads and margins in Bangladesh. High operating costs and NPL raise spreads in Bangladesh. Also, market power, liquidity reserve requirements act as important determinants of a higher spread. From macroeconomic point of view, quantum index of industrial production has been found to be significant to spreads. Spreads and margins are significantly persistent, indicating to some problems of corporate governance in the banking sector of Bangladesh. These findings suggest that financial reforms in Bangladesh have not contributed much to make the banking sector competitive and efficient.
Moreover, this study finds that any change in spreads is mainly driven by a change in deposit rates, keeping lending rates almost unchanged. As spreads widen due to high lending rate or low deposit rate, the cost of using the financial system becomes prohibitive to an increasing number of potential borrowers. In this sense, imposing ceiling on spreads instead of lending rates, which is currently in place, could be more effective in the short run.
Thus, the factors that appear to propel high spreads and margins are distortions in the loans market, institutional impediments and the policy environment. All these factors together imply that banking sector in Bangladesh is not efficient and competitive despite a certain degree of financial reforms. A certain degree of monopoly power exists in the system. Therefore, it is the combination of several factors that is the cause of concern for Bangladesh.
Bangladesh Bank should strive for effective monetary policy instruments that can contribute to making interest rates responsive to market developments. Corporate governance in the banking sector must be improved, particularly in the case of state-owned banks. Making state-owned banks more efficient could be considered as one of the ways to make the banking sector more vibrant and competitive in the long run. Moreover, institutional development such as capital market and bond market development as well as capacity building in supervisory activities of Bangladesh Bank could be of useful in making the sector more competitive and efficient.
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